The intention is to have low risk and high efficient to deal with laser system. At primary stage an input signal of 12 V was provided into a comparator which acts as a switching drive control unit. MOSFET was employed as a switching unit. It drives the given signal into an isolation transformer to step-up into 230 AC voltages. Network comprises of diodes and capacitors used to rectify the output voltage into a smooth DC signal. The performance of the high voltage SMPS circuit is found to be dependent on the input supply current, the input frequency, the negative feedback resistance and the number stages of voltage multipliers
I. INTRODUCTION
Over the years in making of high power laser, the work still continues as scientists are still satisfying the need of inventing and modifying the current system into something much more powerful benefiting the humanity. Powered mostly by electric field, the making of laser system is inseparable from the power supply. Low amount of electric field simply would not do, typical system required voltage that reaches kilovolt (kV).
Making shift from convention linear power supply, the method of switch mode power supply (SMPS) is chosen to design a power supply. The design of the SMPS is necessary to be applicable for research works in electrooptic. The factors of stability over long period of time, simplicity of control and safety over working condition are taken into account in designing the power supply [1] .
Switching power supplies operate by rapidly switching the pass units between two efficient operating stages; cutoff and saturation [2] . The SMPS uses a type of switching device which comes in a form of power semiconductor devices, available as Bipolar Junction Transistors (BJTs), Metal-Oxide-Semiconductor
Field-Effect-Transistors (MOSFETs) and Insulated gate Bipolar Transistors (IGBTs).
II. BASIC OPERATION
The input signal of the SMPS is given in the type of 12 V DC where it is later shaped as pulses by timer circuit. The frequency and the duty cycle are determined to induce efficient operation of switching. The output of Pulse Width Modulation (PWM) circuit is passed into two input pins of comparators. The quad voltage comparators will generate two different output signals which are inverted to each other.
Each signal is sent to the switching devices. The switching unit, Power MOSFET with high current handling capabilities is favored for the purpose [3] . In order to drive the Power MOSFETs into switching, BJTs are employed to source high level of current within a very short period of time [2] .
The critical part of transforming the DC signal from the switching device into an AC signal is carried out by a general transformer [4] . The different types of transformer perform differently. In the case of standard use flyback transformer, matching frequency and duty cycle are needed to be determined for the sake of the power conversion. Otherwise, frequency noise will ring at the conversion. In this operation of step up transformer, 230 AC V is produced.
The AC signal is then passed into the voltage multiplier circuit. The circuit has the capability of converting AC electrical power from the transformer to a higher DC voltage by means of combining diodes and capacitors into a network [5] . These two electronic components are responsible to the act of rectifying and smoothing the AC high voltage signal delivered by the transformer. Voltage produced from this kind of arrangement is only bias voltage. An arrangement which known as Villard cascade is designed to increase the output voltage. Designed from multilevel inverter circuit, the arranged circuit will produce a power factor close to unity. This particular characteristic has eliminated the use of transformer in certain function of power supply [6] .
Villard cascade array (Figure 1 ) allows increase in voltage output through the development of number of stages. By choosing an appropriate number of stages, any desired voltage can be achieved. However, this is limited to the amount of current draw into the circuit. Voltage multiplier performed by resulting voltage across the circuit from AC current that goes through the capacitors.
The network arrangement of power electronic switches, rectifiers and energy storage is referred as a 2-switch flyback isolating converters of the SMPS [7] . This circuit arrangement produced low output current and wellsuited to fulfill the requirement of safe and lower risk handling. Finally, a feedback circuit which consists of resistors is arranged in series from the output end of power supply to the feedback pin of comparators. It gives negative feedback by monitoring the output and compared it with a selected reference voltage to produce a desire system response [8] . Hence, any enquire output voltage can be set manually and electronically by adjusting the reference voltage.
III. CIRCUIT DESIGN
A signal required to trigger into the transformer and consequently into the Villard cascade circuit arrangement. The signal is the product of switching from input shaped signal that being adjusted by the timer circuit ( Figure 2 ). It is important to determine the right pulse width of the frequency of the signal in order to achieve the most proficient pulses and optimization in conversion of voltage pulses. It is assumed that the voltage pulses in the range of 2 kHz adequate in triggering the pulses into the cascade circuit. Next to the voltage multiplier is the arrangement of feedback resistances. The purpose is to provide sufficient voltage reference. Thus, resistors in the range of MΩ are employed. In this manner, the output voltage of the SMPS will be responding to the amount of voltage reference. In other word, the output high voltage will vary with the adjustment of the reference voltage. In this particular case the reference voltage is in the range of 0-5 V.
The result of the generated output voltage is collected with the assistance of high voltage probe, model P6015A where the DC signal is displayed on a digital Textronix oscilloscope.
IV. RESULT AND DISCUSSION
For the purpose of switching, the frequency of the input pulses is realized to be 1.13 kHz with estimation of 50% duty cycle. The typical input signal for switching is shown in Figure 3 . The typical signal generated by switching Power MOSFET is depicted in Figure 4 . Relatively small pulses in shape are produced. As mentioned earlier, one stage of the designed voltage multiplier is capable in producing 1000 V. With input frequency of 1.19 kHz and 380 MΩ as feedback resistances fixed for the circuit, the result for the maximum voltage output which corresponding to the number of stages of voltage multiplier is established in Table 1 . A typical output after 9 stages of voltage multiplier is depicted in Figure 6 . The voltage output is plotted against number of stages. The corresponding graph is shown in Figure 7 . A linear graph is obtained , which indicate the voltage output is proportional to the number of stages. The output of high voltage from the designed power supply is found to be linearly increases with respect to the number of stages. The slope efficiency of power supply is 0.769 %. As the number of stages is increased, some losses are expected. The possible reason for such losses are due to the input current which not enough to drive out the whole chain of voltage multiplier circuit and existing limiting factors from other parameters. The result implied that there is a loss of current in every addition of the stage. 
